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n»Ml*I.KTK SPKnriCATIOX. 
Improvements in Driving Mechanism for Fluid Pressure Engines. 

vl'nnlT n \ "'. R \ Vi " M *"" ; ' Un - Turin, Italy, Constructional 

n-.iUMM. ,l„ hereby ,1.-. | : „v the „,„„„ of ll.is invention and in what manner 
I . ;•"»«' '>"• pctm-med. in l„. particularly des.-Whed and ascertained in and 

' 1 1. Vi'Z '"""V 1 "" '"' "'m'<-' ' provide a,, improved crankles*. engine of 

Ihe type llMVii.p ,„.,„„, IV1I |, variabl- length of .|,„U ! ' 

Tins .mprnve,! I cnjrino whiUt more p 1 „„Yn| ! „.| v adapted f.„- „ s0 „ an 

k„,d ol „,,„„, Haul. Tl,e variability „f ,|„ pil,,,,, ...okewhivh is eieJ ed v 
1" a fa.rly s.n.ple opera ..on ,, i,„e„de,l milinlv ,„,,„., ,, (Msi(lel , ll ,,. JJV" „J> 
... the sped or power of ,|,e enjrine „hils, ^, ajn „„. , f X ^ 

«f the engine proper unaltered, wmiencj 
In connection wi.h engines of .1,, type set forth it l,a, been proposed to 
provide means ivherehy the centre of oscillation of a xvohhler , an he ad juste 
I- ... an axta dm-Oon relatively .„ the cylinders, in order to varv he { i ton 
stroke and the rompress.nn spn.e i„ ,!,«. .-ylinder. In sneh ennstrur tions' ™ 
ever, the ratio between ,|,e piston Wrokennd the compression sp : \„ Z, 

o :::,r 1 :f o : , a!;i ,, ^h;,i;:; ,, - ,p ' - — h - <- *• ~ffi..;5 

20 A,-,ordin ! r to the present invention means are provided uherebv the ,-,.in 
he.yreen the p.stnn stroke and the free space or' compre.^n „ Y^re in the 
cylinders ,s ma.n.a.ned ,ons,a„, irrespective of the portion ,,f ffc re, re ol 
oscillation relat.velv to the cvlindcrs 

>-> I, ^{"T™' 7f J " ,, !. ro, "P' is " «ulKl».,li„!|y an o-,ilIali„ ? memher that u.av 
-> h..%« the form of a disc monn.ed >„ as .0 1* ,, ipa hlp 0 f oscillating in "A 
d.rec ,00s ahoul a centre by means of a universal suspension joint of he card , 
or spherical lyne. To ,h,s nse.ll:,,;,,,, member a. points spaced equa 11 v arouo 
,.s penphery there are p.vntally connected .he ronneCin? rod-- of hVpis.on! 
of the several ,, vl.nders . ha, are arra..(red parallel to or convert"! mrar,U one 
..0 another. S it ,d osmllal.nfr memher is provided on its opposite % J "Sh ! 
proje,-,,,,,. pa, , tha, ,s ( ,,pahle o, and also rotating an er centr r-Vllv 

millin.) Lhaft. F«v the purpose of SSn- ^t £ , U."th R .f V^ - PT^Vr 
conneetinp rods and con^en'tly of the^n, % ,7^ ^or neil fn & 
3.» the ilistanrp htftn-peii tho point nf nrtipul-ilinn mr varying 

centre of o.sci,i ; „iou of *?Jl&£ M *&, tt t/t^TeS" t 
varytng .s.multaneouslv ,he positio,. „f. ,„e said point of Trtu^tL of ft 



2 l-HMl 



rotary member rflutivelv to the » ~ \ 

s^sst * 1 : ^^r&zsskt 

two different position.,. ' the impr„ve«l engine in 

Fi/T- - •« a vertical seitiim on the li„, •>« ■•« , r . , 

Figs, I ami 5 are liorizont il ~' ," f F '?- 

»f Pijr. I : ami *' "° ,,s '"P-'tMely on the lines 4'~4« ,„,| }<_ 

ho^n' t| lan ^ tl,e en " intf ' " 3 
nrnm,d\™VpeV,mK^ 'vlimlriml f ranie , on . 

-vlimUni are' three' in ,?,„£,.' }' T" f, \ I <"* -limle,, 3 . The, 

th«r «« parallel to one a . other i??'" '• h ° ,, '. n , an ' 1 ar * <™?ed S i, 

r«».s.rfe the frame is the osril ! ' P *" ,,,e '«"!« I. 

".oun.e.Iso as ,o he ^w/SfoS ^P^"? ° f ■ «"* 3 «hieh i, 

"i«n., or a universal s„ spenMon „i„ "M-k ' , T 1 ' 0 "" il, '?" nci :l O bv 

rardan type hut lllav en, „l| r ,vel| hi , i lh ? """P 1 * >!">«„ i, 0 f „,> 
jo.nt eonsists for .Wane,! „f , ri ,t 4 T, ' K^ 1 JVP- This S « S pe„, o„ , 0 
«jj as ,„ he PapilhIe of osrni;i . »-J te „m, le of „ h„. , the di.sr .1 j, 

•he r.n ? 4 is mounted ,}.v „„„'. "• ] ",' ? . °PP 0M " P>™« pins 5. whif, 
are arransreri 90 de ff reeVnna, , from ame !" ri,,,v "PP^ite pivot pi„ s G whirl! 
— Matin, on the ends of Z\ '„ «" ' 7 ^ ^ 5 > * " "> '* -pnble o 

purpose of varyi,,, the pns.tion «„ heSht „fT/ "' ,,, "1 h, ' r 7 " hl>h '« the >5 
>e ra,.ahle of >|i ( |i Mfr . isiilllv ■ tIl JV'°' ff J lt I n ' 1,10 rp '>t'e 0 is mounted so ns to 
'™ -ers 3 fixed to the frame I ' h - v °' one or more ? uidi„" 

jnmt ronsistinjr for instance of thl Ji i,v m "»i of a iinirers 1 

0 of a rotary ,„ e ,nl WI l |ri fiVo/l ,/7 V"'?' *° an e ^entrienllv '? t ,n tp ? 40 
H.vu-herl of) the <iu , f| fii « « (an.l a No , .leered ronstitutin" Z 

■omrnles nuh the B «. „f the frame | " ; l,aft 14 "'''i'h prefe^hh- 

i'l'le and rota. aide ronner.ion of ll'e stem T'^, T"" " IP ^ ' , " , ••« , °- The "iff. 
-setteeted preferahly hv o.eans ,f „ „, ^ J J 'V » h ' P"»" 0' nf the n.emhe, , 
•^I'liere lo ,hr.H, ? |, whirl, the stem p T' J r"" '' on< '>"'"? for inslanre of , ' J 
1* mounted so as to he rnpahle , „~i ? ^'"I"- 1 to sli, 'e. wlifht the «n IhL" 

purpose of vnnrin, if desired the ^i? „ '!. '"etnher | G whirl, for the 
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variation in the length of stroke of t) ' ' 

e between the ceotre of oscillation nJf'^°" f " u' S neces , sa, 7 [ ° *ary th* 

' P"»'« 0" »f the rotar^ ember '^ Wber ^ 3 " d ,,,e ec ""^aJly 

..-••Unlim. ot the sphere ] 5 . "ll" reason iv H JTK ° ' S ,he cen,re °* 
member* 7 ami Hi in i| IH f,,,,,,", ,t,t "„,?f ** u aM « »">«ntine of the 

n.av IW.ed for in>.a„,- P 1 ' o ;T ^ T"'' % ? r,: '"°» «' «i«f distance 

•h„V„ in th. ilLu.rnted «a, LTo VtfX f """^ Uith 0116 (» 

"'•'•'I In., r; IIS- respe.tnelv In tht I? TV «»Ppo«il.l r inclined 

' « mm pin 17 which evtemi \i i T'\ of l,:,t! " pair there en»a»es a 

i. ':'.•■< , »•.„ .8 h tha e t» ;ss .vrr? 1 s ft 'v the fi £ ! 

' "•- ". il,.. r, :llllH i nn ,| « m u„,™, 0 a * capable of rotating in a 

Tl..- arian^men, i |, , n . ' „„ J" b * °? ,r ""« * °'«ns of a handle 19 

•"'"«• IV 4 -I, , vn I pin 17 T$ ^ hanHle '9 «" the direction of the 

—I l«\ will .Impress he Lfa. 7 ,«.! • T^"' '" ,he P ai « of sic ' 
«-v irill .,,„„,. lU ,,i,u,^ "a I n " ,SP r0t ^ membpr 1«. that i* to 
depress the ,.„„„,. „ . : ? j V " 1° , " IT., nW, T to ? e,her at the same time 

f.'»-en variation „ ,\L,,,T?% h , apeS 01 ,he clots 7 " and 1G* everV 
rnnwp wll Jiii B |v detemi. Li T " t] " centres 0 ami 0' will cause T 

» ,vlin ( ,e,, a , s:l 33, '"««"• |HH,l.«« of the centre 0 relatively "".he 

of the various cvli,„|er, ■ alternating motion of the piston, in 

" " - " ' ' " 7"". :,i wllutinn of the member 1 arm,,' 
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rsr.i Jest .stt «* t r„-,ij 

S V 0 ,h , e ^ h '»^rs 2 as a £ PW " I> °" ,lw ' ,0<i,in " the centre 0 
Pistons, for instance from the "Z^T^™" '■" 'J. ,e of the «roko of .1,- 

^ - sjr^i fir-; • B' r 

The rlnef ailvnnia^ 0 r th» i mnMt ..i 
|He Piston - t roU allows of -Xli TSl/ ^ f " ' o 

J«*M to centnfnjal action. anKshaft. ,),e connecting rods are no, -n " 

diagrammatical in the " 
• '" ' i,e a^ompnnving drawing i, 
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designed more p:irl imhirly a* an internal comhn>lion e*li;rine with three 
c ylinder- but it is m be understood that any desired number of cvlimlers may 
be provided and preferably an odd number on account uf the 'better cvclic 
distribution of the explosion* (hat ran be obtained with an odd number ot 
eylimlers. 

InMeud of having their axis parallel tn one another, iho engine cylinders 
may al.-o be arranged with their axes converging towards a point of the axis 
of the engine "haft. Likewise, instead of single cylinders, twin cylinders may 
be employed arranged preferably in the form" uf a V with a single twin con- 
necting mil. The valves may l:e actuated by any suitable means, for instance jo 
by only two cam*, one which act miles the mlmi»ion valve*, and the other 
actuates the exhaust values. 

Any suitable urinating mechanism may he employed for producing t li e varia- 
tion in t he relative positions of the oscillating member -j and the rotary 
member {'*}. For the purpose of varying the position of the centre 0 relatively 
to the cylinders as a whole, the arrangement shown in t lie diagrammatic 
example of the improved engine may he reversed, that is to say, the centre 0 
may lie fixed, and the cylinders nun- ho movable as a whole. 

h i- therefore (o he understood that tin's invention is not limited in any way 
to the diagrammatic con>lruetioual Turin as illustrated, and without depart- 2(\ 
ing from I he principle of Hie invention the construe! ional form may be 
modified in any wav that may bp cnii>idercd to l.c necessary or advantageous 
in view nt the rc<[im emenu or cip-umMa lire*: of practical working. 

Having now particulaily described and ascertained the nature of mv said 
iuwnlioii and in what manner the same is to he performed, I declare that what 
I claim is: — 

1. An improved crankier engine comprising piston* with variable length of 
stroke, of tin? type having an oscillating memher mounted so as to be capable 
of oscillating in all directions around a centre by means of a universal joint of 
llie cardan or -pheiiial type to which are connected at uniformly spaced points m 
near it* periphery tlie connecting rod> nt the pistons of single or twin cylinders 
arranged parallel to or converging towards one another on one side of the said 
oscillating member which i> provided on tlte opposite side with a projecting 
part capable of sliding and rotating in an eccentrically situated bearing of a 
lotary member fixed to the engine shaft, characterised by the provis.on of :\5 
means whereby the ratio between the pistnn stroke and the' free space or com- 
pression -pare in the cylinders w maintained constant irrespective of the posi- 
tion of the centre of Oscillation of the oscillating member relatively to the 
cylinders. 

2. An improved crankiest engine constructed ami operating substantially as 40 
hereinbefore described and aUo a* illustrated in and by the arrompanving 
drawings. 

Dated this ->U\ dav of December, l?)18. 

M.VItK* « CLEItlv. 



iti'dtiill: Pnnlril for ITi^ Muje*ly\ Stntimirry OtHic, by Love *t- Mulrimifton, T.itl. — 1I>20. 



